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(54) DARK-REACTION CURABLE COMPOSITION AND ITS CURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photo-setting initiating composition capable of 
initiating a curing reaction by irradiation with light, then cutting off oxygen by lamination or 
the like of an adhered and thereby advancing the curing reaction and to provide a method for 
curing the composition in relation to a dark reaction curable composition and a method for 
curing the composition. 

SOLUTION: This dark reaction curable composition comprises (A) a compound having a 
polymerizable unsaturated double bond, (B) a polymerization accelerator composed of a 
sulfimide compound and an amine compound and (C) a metallic complex, selected from a 
metallocene complex, a )S -diketone metallic complex and a phthalocyanine metallic complex 
and containing the coordinately bound metal which is a transition metal selected from groups 
VIII, lb and lib. In this case, the amount of the added component C is such that the curing 
reaction is not caused in a state of the mixed components A to C and the polymerization is 
initiated by irradiating ultraviolet rays and keeping the composition in an anaerobic state. The 
method for curing the composition comprises a step for previously irradiating the composition 
with light such as ultraviolet rays and a step for cutting off oxygen by lamination, etc., and 
thereby advancing the curing. 
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Column 16, lines 3 to 36, 
[0070] 

A /3 -diketone metal complex used as (C) component Is represented 
by the chemical formula below: 
[ 0071] [Chemical formula 2] 

Ri 



C-0 

HC _ MVn 



Chemical formula 2 



[0072] (In the formula, M represents a metal of the groups of 
VIII, lb and lib, and n represents a valence number of the metal. 
RI and R2 are a hydrogen atom, aliphatic hydrocarbon group having 
1-30 carbon atoms, alicyclic hydrocarbon group, aromatic 
hydrocarbon or oxy group thereof, and a part thereof may be 
substituted with fluorine; and RI and R2 may be the same or 
different . ) 

[ 0073 ] Specific examples these j8 -diketone metal complex include , 
for example, complexes constituted by coordination bonding a 
diketone compound such as acetylacetone , ethylacetoacetate , 
benzoyl acetone, benzoyl methane, trif luoroacetylacetone , 
hexaf luoroacetylacetone or the like to a metal such as nickel) II , 
cobalt (II), iron(II), iron{III), copper (II), copper (III), 
zinc{II), palladium(II ) , cadmium{II), platinum{ II ) , 
platinum{ III ) or the like constitutedby coordination bond. These 
complexes may contain hydrates such as Co(C5H702) (H20)2 and 

Zn(C5H702)2(H20)2. 

[0074] As the metal complexes used as ( C ) component , a metal 
complex compound of a phthalocyanine compound is listed. The 
transition metal is the same as described above . Specific example 
thereof include, for example, phthalocyanine cobalt, 
phthalocyanine copper , phthalocyanine iron , phthalocyanine 
silver, phthalocyanine zinc and the like. 
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(C) wm^-B-^ti^^mn'-v I 1 I I bS. 1 1 

(A) ~ (c) ^s^byt^^t^r-ii?s!^t;5:.tj;<i^#''.c 

(B) ^ 5 Y\\^^mm~X3-r 5 v-fb-^fe 

(C) la^i^-g-^ttS^MdW I I IJ!i. I b^. I I 
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t^h^'O. Ji-o. (C) ^i^<Dmmi)^ (A) ~ (C) 
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^^:^ffll^fc2^g■^cO}g^^Jm^^tCol•^TtD^P^;!^^$8^ 
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'^jv<n'^^fmm\mmx^'f. mmmz.f^mt-^\:^ 

■So 
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fi^ -g' -S: =t t- 5 ^ b^ifei fc ^ u 
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C-C-O-R' COH) 



[0 0 2 3] fzfz\^. R' f^7K^^/ttl-CH3 §r?J^ 
R' \'t-Cn2 -CH. . -CH2 -CH2 -CH 
3 . ^fcf^-CH (CH3 ) CH3 (?5 5 ■^->ftS(^@3f(0 
7K^;6^«Bf b-r. OHm^fzl^/R.n^'-^'fi^m^^tU 

m^TT^-r. z<r>xo^£~m^ (3) <D^--^^(D^wmt 

1. 2 t Knz^v-ni^/u (y ^) r^yt— 3 
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[ft 4] 
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R' ^ 



(CH.) . -- C C-O 



[0 0 2 6] fc/fL. R' s R' li*:^*fcli-CHa 



50 *^b. R" . R' \Xim. -CH, . -C= H5 . - 
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I^M^l 1 -5 0 0 1 4 
8 



CUz OH^7t(i-CH2 -O-CO-CR' =CH2 
?:^L. m(ll -8(?:>S^Sr^b. n 1 — 2 0 coHIS 

i/^^r y nw-yvv?^ y I/— y ijc^^u-^^y =1 

— /Vv^^ ^^^^^ y (-°>':5^;^^U>^y 

0 



^ y I/— h) , v^-^/y-iru— /Pt/TiJ' y ^y 

iry>'hy;^^^yw— hy p^^^o— ^v^ny^>' h 

y^^'rJ^yu— v'-:/y irn-/V7^ h^Tt y 1^ 

[00 2 7] C^-^) TK-Jl3:^T-*iir feix^-fk^^^ 
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10 0 2 9] fztcL. R' {^Ti^.m^tzl^-CH, 20 
R' (i:^^^'2'-4 0r/^=^l^>'S^'^b. int^2 

-scDsis^^fo (5) ^^-r^it^mcD 

iyi>:^h^l^y^=^^\^) 2, 2-t':^ (4- 

;^ y nt^v- h y oi h:^v^:7^x:./^) T^ny-^^-, 2, 
2-t';^ (4-7« y t3=3E^>"X hyrn f.:3r'>:7:3^^ 
/V) :7"□y^°>^ 2, ;2-t';^ (4 y u=3ev^-<>- 
^o: h:^v-v^ai::^/V) y^n/^^-, 2, 2 - (4- ?^ 

y h^r'>:7:n^>'W) 2, 30 

/L-) •T'uy^::/, 2, (4 -7^ y n^v-^x}-^ 

ha^->:7 3i-/V) 2, 2~yf7. (4-;^ 

y n:^v'v?:7'n7}f:ar^>':7^r:L/V) T^n^N^, 2, 2 

-t';:^ (4 -7^ y H y :7'a7K^v':7 J.— /i-) 

R*"0 

I II 



[0 0 3 2] fcfcL. R' ° f^TK^^Z-ctt-CHa 

R' ' -C, H. -^fcii-Ca H 

6 -^fz.\x-ow^ -CH (CHa ) --efc»:J. n(10 

i^J:U^l~l OcO^^T'fe^o mjfS-^5t (6) ^^-r 

R'"0 
I 1! 

CH^^C-C- 0-R*' 



T^n^N"^^, 2, 2. (4 y n:arv'::d-^ ^ 

:/):3 7K^v:7;ii;r:/U) -:fxij<ly^ 2, 2-t'^ (4-7« 

y n^i^ v-'^ h^v':7^^7U) >^ny^'>-, 2. 2- 
l:^;;?: ( 4 - p< ^ ^ y n =^ v- h y :/ h ^^rv- :7 ^izr^yl-) ':fu 
2, 2-h:'X (4-y y u^v-::^^^:7'h:^ 
i/:7^zz/i.) >^u/^:/, 2, 2-t:"^ (4-T^yn^ 
Z^x^'^^h^i^y ^=^^^) y'tiy^^^ 2, 2-t:'';^ (4- 
r^^^ y nr^v-v?:/ •T'ny^^, 2- (4 

^^5^ y n^S/v^^ h^v-:7ai^/W) -2- 

(4 y n:3r->i>'>^D3j^:^:y:7 3ii^/P) - 2 ~ 
(4 y n:^?-^/ h y ^ h^v^^znr::./^) >^n/'^>' 

[0 0 3 0] Tm-m^xm^ti^it-^mo 

[0 0 0 3 1] 

lite] 




[0 0 3 3] (^) Tm—^^X-7jk^n^it^ii^. 
[0 0 3 4] 
[ft 7] 

• • • Yb^t7 



[0 0 3 5] tctzL. R' - l^7k^^/c(-±™CH3 50 R' ' ii^c^Sfc 5 - 2 0 v-^ o T/v^/l-S. >^ ^ 



-^tf 5-2 OcOT/W^^r/^S^r^-ro irrlS-/55^5S (7) ^ 

R^^O OH 
I II I 
CH2=C-C-0-R'^-0-R' 

[0 0 3 81 TtfcL. R' ' n:i^m-^tzn-CH, ^7jk 

tz\.R' ' tR' ^ ^mm^(Dm^4o^mx.^j:\^\ m 
iB-^^ (8) ^m'r^it'^^<^M:mitL.x. m^\t 



( 6 ) ^mW^l 1 -5 0 0 1 4 
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[0 0 3 6] (^) TfB-fe^T'^$;M^<b^4^o 
[0 0 3 7] 
[ib8] 

• • • {fc^B 

:3rv-- Ku^i^^^n tVv- ^) T ^ y h-^ 

[0 0 3 9] (h) TIB-|^^T'^$tL5{k^4^o 
[0 0 4 0] 
Ut9] 
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R^^O 



O 



C-C-O-CHa-C-O-R-* 



[0 0 4 1] /cfcL. R' ' f^7K*^fcf^-CH3 

R' " (^^^^1-2 OcOT/l-:^/V«. h:'-/wS. 20 

(9) ^m-r^i\:'^m:^Mrm^}t 1.x. m:tis^ h^v- 

R^'O 

I li 

CHa=C-C-OH 
[0 0 4 4] AcfcU R' ' (iTK^^Ttfi-CHa 

i-o ffiite-«^ (10) (DMmiti.x. m^\i^9'j 
y/u®. y/i-g?^75^^(f tn^o 30 

R^^O 

I H 

I cH2=C-C-0- CR'^O) « 



[0 0 4 2] (^) TIB— «:S;T-7r:$ix^'fI::'a-4^o 
[0 0 4 3] 
[{bl 0] 



• ' • -ffcxt 1 0 
[0 0 4 5] (y) TIB-^^T^r^^tL^^fb-a-* 

[^k 1 1 ] 

o 

II 

- P - O H 



fbS.! 1 



[0 04 6] 



(^bi 2] 



OH 



CHz^C-C-O- CR'^O) „-P = 0 



^tS 1 2 



OH 



[0 0 4 7 1 



[{bl 3] 

CH2C 1 



R'^O 
1 II ! 
CH^-C-C -0- CR^^- C-O) tn 

I 

H 



O 

1! 

P - OH 



[0 0 4 8] 



[{bl 4] 



( 7 ) 4#M^1 1 -5 0 0 1 4 

11 12 
R^'O CHzC J OH 

I II II 
CH2=C-C-0- CR^'-C-O) „-P = 0 

I I . 

H OH 

* • • -ftxS, 1 4 



6 -CH2 ~CH (CH3 ) -CH2 -C (C 

H3 ) 2 -CH2 -T*fo<9. inJil ~1 OCOS^, 

1 */cti2-efe^„ ftJiB-JlSxC (11) - (14) (Dit 

/I- (y ^) y 3-^uu-2-rv/:y 
;^7^;;^-=3ev':rp tvw (p« ^) r^^ y TV:y 
;=^^^:^=arv' >^n evw (7^ ^) T ^ V i^— h^tf^mif hti 

[0 0 5 0] (pC) TIB (1 6- i) . (1 6- i 

i) . (16-i,i i) i?^^) Tr^yu^ 

(1 6- i) ^m&^^-r^ i:^^) T^V I— 
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(1 6 - i i i ) ^S^s^^-i"^ Ti?^ y 
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* /I- t ^'^iiL±c?:>>1^ y /i-7^^ ^ ?it -5 y 

I- ^ y ^- 

[0 0 5 1] ±ia ( 1 6 - i - i i i ) (Ciott5 (y 
:5^) T;?^ y o-f/U:?}-^v-S^^-r^t>l-:5^>::^L-:^y-^ 

-co^itsisfc^^ TK^s^^-r^ (y^) T^yu 

Ti5^yu~h. 3- t Kn^^rv-yntVl^ (;/^) y 
l^— t Kodrv^y^/v ^) y U— b K 
n:3e'>--vdri.7U (y^) T^^yw— b Kndri.-^^ 
^/l- (y :5^) y h5:U^2 - t: Kua^v-- 3 - 
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[0 0 5 8] (c) ^^tLxmm^h.?>m^^m?(^ 
#fg^4fc»i^>ny>i^^^ ^-r^g-^^s. ^^^^ 

10 0 5 9] 



f 




R a 



M 

2 



[0 0 6 0] C^^-. MtiV I I im. Ihm. lib 
[0 0 6 1 ] *:^0J^;I>^V^?5i^5p^^$^^ir>^t^o;g^ 

[0 0 6 2] ^^mxmmxt ^m^^m^ ^ 



^ ^ ^ ^m^l 1-50014 

14 

'^^(^:>M:i^mtLXl^!iXT<oh(D7^*^mif(bti^^ fj:^^ 

^Tcoh<Ditr-<xMiiLm^^^.^±m^^y^$m^2e 

ir^/u-l' -:/n^-i, 2 -^^3.5^/1^^ ^nir>. 
1' -yo^-i, 2, 3- hyai5^/i.v:nn-t>, 1 
-Tir^/i.~l* -'7^p^-2, 3->?^^/i.:7^o-fer 
10 i-3^K-l' - {A-^V^^^y=^^,v) 

[0 0 6 3] (n) W^m^tWmW\--2 0(D^m.^ 
c0.^^t:*^ST*fo5{k^fe^LT. n -7/5-/1.^01 air 

:7:nn-t>', b'j^ (--^^^^J^^^/Uv--^ D-^>:^>:;?al- 
/^) T-Tn^-, 1, 1^ ~-J^=f~;vy =j^x2^:y^ 

20 >^/W^:.air>. 1,1' -c^-n ^^i//l.:7 3.n 

1, 1'. 2 - h y ^/uv^^nir^, 1, 
1', 2- h i;3i^/i.:7^nir>, 1, 1', 2-hy 
tVu>^ainir>', 1, i'^ 2-hy-n-:r^ 
/P:7zcnir>. 1. 1*, 2-Ny-n ^>^vi-:7:^ 

'^■fe^v 1. r. 2- h y -n— ^:^^r'>/^>'a:^ir 
>'. 1, 1^ , 3 - h y .7(5^/u:7zcn-fe>', 1, i» 
3- h y n:^/l.:7:T:n-t>^ 1, 3-hy-:7^n 

evv:7^u-t>. 1, 1', 3- hy-n-y-F/p:7^ 

c'ir^. 1, 1', z~V^)~n ^-l^-^jvy 

30 1. 1*, 3_f.y„n 

1» 1' , 2, 3' —"T Vy ^^J'i^-y =cvx^:y^ 1^ 
1' , 2, 3* — -7^ h ^^^/u^'zi: nir>, 1, 1' 
2t 3* — -7^ h ^ — >^n tVi-:7ai n-fe->^ 1, 1' 

2. 3' f^^-n-y5-/l.:7^nir>^;dS^(f e>tt 

^« 

[0 0 6 4] {^<) ®^SR^Sysn>/>^i^^-eSi^^n 

fc^^ISi --2 0co.^-fh:7K^ST*fe^fbB^ife<^ br. 1 

40 -1' - (:7-c3^^5^/U) >^:ni:2-t>, 

(^ati^^-yi.) :7^u3ir>, 1, 1^ , 2-hV~ 
i^nxi/^jV) p'^n-t>, 1, 1', 2. 2* -7^ 

[0 0 6 5] (-) ®^SR;^»^^^^^^ST'M«^^tt 
:^c^^^l -2 OtO^ftTtcigST'fo^'fk'a^ife)^ LT. 1 
50 - ( h y ;^f-/l.>yyi.^f^/u) :7^a-t 



15 

tVu) :7a.uir>. 1, 1' -c;?- (hyy^yuo.y^i, 

-2- ( h y 7« ^>'i'v'y>'P/^/i.) y^zcnir^, 1, 
1' -v^T-^f^/i^- 3 - (hy^^/uvy 71.^5^71.) :7 

[0 0 6 6] (4^) ®^SR;55^^-^*ST*g^^ix/c 
^^^1 ~2 Oco^^kTK^STfo-SfL-a^ifei: LT, Tir 

1. 1' - v^-<>'>^-f /Pv^n^n-trv^ 1, 1' -yf:^ 
(1— ;d-^y— /u) >^ii:nir>, i, i' — t'v^. (i — 
;^=^y:^^ ^T^-^yu) :7:nn-ir>', i, i, ~\f:^ (i 

— ^^'^^ y'-^:^->/i') :7aiair:/, l — Tir^^yi-— l ' — 

n-fe-yl^^^/py y f.^ :7 oi u 
10 0 6 71 ®^SR;5W:r^7^^STa^$tt 
1, 1' -t:';:^ (4 -y 71^:^7:/ h- 1 -;^Jry>^>yp) 

:7ainir>, l- ( 2 - :7 in— /1'::q^/V) -1» - (2 

(1 - t Kn:3ev^:3if^/l^) -1* - (2-5^01-/1.^/1. 
^'^-M :7ainirV\ 1- (:7in— /UT-t^/l-) -1' 

- (2 — /l^;^;/^;^^-/^) :7iiioir>^ 1 — ^>y^ 

1 * - (2-f^:3i-/V;^/l.;Jf-/l.) ^'irnir:/, 

l-T-ir^/i^-l* - (y ^:3fv/i^y^:7:^-r^/v) -^.^.d 

[0 0 6 8] (N) EMSR^^^y >^:frSTMm^nfc 
^i^^i~2 0co^fl::^K^Sr^fc-5ft;'&^^^ LT. 1, 

1' -t';^ (v^:7ni::^/U7^:;^:7>r y) v'aiu-fe>^ 1- 
T±^/\.-\' - ( (v^>^in-/U:7:;f>;:7^ y) 

7V) ^'^n-ir^. 1, 1' -h"y. ( (v?:7^-/i.y;t;;^ 
:7>ry) rirf^/u) yaio-fe-v^ 1- {z>y :r.=z.;v^.-i^ 
-< y) —1, — ^/i-^/^:7:3in-te'>^^ 1— 7--t^^y^_ 

[0 0 6 9] {^) MmSR[i3±7)5^{f LTV^^>f[:^4^ 
<t LT. 1, 1^ ->^Tir5^/P- 2, 3' - (1, 3- 

1, 4' - (1, 4 Y/W) y:r. nir>\ 1, 
1' -t^;^ (y -2, 2* - (:^^ 



^#98^1 1 -5 0 0 1 4 
16 

h^v';*7/U7j^-/U) -2, 2' - (yt^iy}!-:;^ (y^u 

[0 0 7 01 (C) f&^t\.xiiim^ti:b^mmt^x-^ 

[0 0 7 1 I 
[ft 21 




<m2 



[0 0 7 2] (^4^. MfiV I I I^, ihm. lib 
m<^^m^^L. nfl^J^coffi^^^-f-o Ri . R2 

mmmtykmm. ^^mmitTkmm. ^tc{tz.nh<o:t 
[0 0 7 31 :i<De-i^^h>m-^mmi^(DMi^mti. 

•^^y'-Y/i-T-fe' h^^, ^^y^-Y/v-y h y :y/^ 
>m<^:>i^^ h^it-^i^t. :=^v^?V (I I) , ziy<7H. 
(II). (I I I) . ^ (I I) . ^ (I I 

I) . ^ (I I) , ^ (I I I) , (I I) . -^N^ 

v'5^A (I n ^ ;t7 (I I) , (I I) ^ 

(I I I) . ^<D^m'h-wsm'^{z.x,'omis.^^^ 
m^m^m-f^^z.tt^x^^b^ ^Kh<omm^Qo (c 

5 H. O2 ) 2 (H2 O) 2 . Zn (Cs H, O2 ) 2 
30 (H2 O) 2 o^l::*;'fD^^-g-^br 

[0 0 7 4] J5fc55^ (C) ^ LT{£ffl^^X^:&m^f$^ L 

[0 0 7 51 (c) i^iif<7:>mMmmmi. ^w-<D^mm. 

^•rSfkS-il^ 1 0 0 0 OMSSBic>fj-LO. l~3 0Sa 

10 0 7 61 ^-^B^OiSa^feil^li^ ?3lz*^Sig^fk(fe^-g 
50 *^-li-5rticit3fi!;{t;1±/45|S]_t:-^5^^^sj,^^ 
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^trmu-r^ z,t\zx^ mit^^i^±^^^:i t y/-xt 

^7W^-f Kn/N— :^:3f.-^^^ K. ^ ^/V:x5'vi"ir h 

mxm\^^xi,s,i^\^. 2m&.±m^Lxm\^^xhB:\^\ 
[0 0 7 7] ^mM<om^mtu±^^^fc^f^^<r^m^ 
m^(DB^x^mMK^muL^xi,^i\ mx.i:£. i^w 
s^i* ^ m ^ tc y-jiD /\-m^m±m ^ mm l r t a 

I CM ^ L- 1 >'t4R 4r ^ ;i 5 icteffl t ^ fdicoft^ 

(0 0 7 81 ^-■^^^mmf^mKi'^. mfS.^<r)^mRxf^ 

-^xmux^^^ m^iz^^x\tm^\'iyh^)n^r^. ± 
%mmi^--mzm^x±Mf&!\^(om5 om&%^±^'^ 

^m^m\^^xmm't^:it:i)-xt^a mM-r^^mm 

C^c:^§^L;iv^J; mi^^^^^l* L>:^v^gJ** 

[0 0 7 9] ^^mm^t^i^. ^^(Dmm.mitmKf&^ 
<om%^m\z\^xhmitRft\t.mn\^^j:\^\ *:fiB 



( 10 ) #51^1 1 -5 0 0 1 4 

18 

[0 0 8 0] ^^mo:>u^m(omit:fjm\imm x^^ot 



:Lti)^Xi^,. ^/-c. #MBg6 1 -9 8 7 4 0^<i^^(;i 

wML(r>m^m<Djx;v\z.itmMi:L.x^ tmmz.it 
z.tkzj;:^ mnm^ t inB^i-fi^sit ^^.^-r 5 ^ t ^e*^ 

[0 0 8 1 J (9*:*aj5g;ife(iitm^* 

20 :b't■S"r6^Tm^^^2ocO^T^;5^^i^^^i< , ^^^^ 
[0 0 8 2] 

[mn(o'mM(rmm\ mMm^n]^wtm^m-fx:^mn 

mtl. OOOmJ/cm- ^L. HiSfS^flSLr/it^Fll^' 

«J5ilS<0^^«- (2 5 X 1 0 0 X 2mm) RJf^ 
40 ^L/lo 

[0 0 8 3] gFr^<^*1^4^ 5 g ^P^^ 1 

3 mm. 0 0mm(OiSy::^Wk^^^\Z7^H. 'Mit 

8 or.5fe{4T(-1*:^[^b. ^:^f^P«^m(c:-^co^^^^??6^L 



HEMA : 2 - t Ku ^ v^m^/i^.?* ^T^ U h 

BHT : -<^>:/t Kn:^^- h^VciiV (S'&Mih^J) 



^ 1^ ^ !^mW-l 1 -5 0 0 1 4 

20 

C p 2 F e : :7ai n-ir> 

(BzoCp) CpFe : -^W-r/^:7^^-t>' 



(AcCp) CpFe 
(B z o C p) 2 F e 
(A c C p) 2 F e 
C u ( a c a c ) 2 
Cu (TMHD) 2 

Cu (Bzoac) 2 

Cu (eacac) 2 

KM ( a c a c ) 2 

P d (a c a c) 3 

Co (acac) 2 



1. 1' - v^^>y'-r/U':7ai 

^(11)2, 4 — ^^iJ'Vi/rr^— ^ 
^(11) 2, 2, 6, 6-7^ N 5^;/ 5^/1.-3, 5 

ffi (I I) ^^-v^-T/i^Tir h^— h 

^(11) ai^/VTir KT-fe"7^— h 

-'^^y/i- (II) 2, 4--'<:y^>i>yt^^-- h 

^<^i>^j^ (III) 2, 4 — 

=^^<^i^h (II) 2, 4 ^>^>i^:^^.--h*fn 



F e 
A I 



(acac) 
(acac) 



[0 0 8 4] 



Dy (acac) 3 

V (acac) 3 
Ti (acac) 2 
Sn (acac) 2 
Mn (acac) 3 
y^tii^T::^>A 1 C 1 
:7^u v^r— >Mg 



o^to ^ti^m^^cDi^^^^mmLfzt-^^ 8 or. 



(I I I) 2, 4 --^>'i$7>'^::;?;^,^w- 
: r/l^5::=ir^A (I I I) 2, 4 — 
h 

: v^;^:/nix|>i. (Ill) 2, 4--<>>5^>v?:^^ 
- h 

^<^i>^J:. (Ill) 2, 4 h 

K2, 4 ^ 

^ (I I) 2, A-^>^>'^:;^:t^^^\. 

(111)2, 4 — ii^^^^^jy^.^^^^ 

i^^^'^J5fe LTV t (O^^-r, 
[0 0 8 5] 
[^1] 



30 





No. 


^«^J1 


^mm2 




mmm4. 


^l£^J5 


1 m$tm6 






Cp2Fe 


Cp2Fe 


(BzoCp)CpFe 


(AcCp)CpFe 


CBzoCp)2Fe 


(AcCp)2Fe 


12 




0. 0 0 5 


0. 0 1 


0. 0 1 


0.0 1 


0. 0 1 


0. 0 1 


HEMA 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


>^ 

n 




0.0 5 


0. 0 5 


0.0 5 


0.0 5 


0. 0 5 


0.0 5 




CHP 


0 


0 


0 


0 


0 


0 




3HT 


0 


0. 0 1 


0. 0 1 


0.0 1 


0. 0 1 


0. 0 1 






X 


X 


X 


X 


X 


X 




lOOOniJ/cnt' 


O 


O 


O 


O 


X 


O 




aOOOmJ/cm" 


O 


O 


O 


O 


O 


O 




8 or X 1 h 


O 


o 


o 


O 


O 


O 




8 Orx 2 h 


O 


o 


o 


O 


O 


O 



[0 0 8 6] 

immm 7-16] 



50 RUMmm^.^'^^mm\^fc^ ^mm.mt':^7f^^t^^y 



( 12 ) 

21 

^T«S{tLfc. fcfcL. :)t*ffi|^ro^il>rfCoVNTIi* [0 0 8 71 

8 ox:-v imm&.±<D^^it^nr3:i t*mm^h.tz. 





KT J". 

N 0 . 


^^WJ 7 






0 


^ttm 1 1 




















0. 0 0 3 3 


0. 0 0 3 3 


0. 0 0 3 3 


0.0 1 


0. 0 0 3 3 




HEMA 


1 0 


1 0 


1 0 


1 0 


L 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 




V y/'frJ'-ni 


0. 0 5 


0,0 5 


0.0 5 


0.0 5 


0.0 5 




CHP 


0 


0. 0 1 


0 


0 


0. 0 1 




BHT 


0 


0. 0 1 


0 


0 


0 






X 


X 


X 


X 


X 


m 


lOOOmJ/cm^ 


0 


0 


0 


0 


0 




3000aJ/cni= 


0 


• 0 


0 


0 


0 




8 0 X' 1 h 


0 


0 


0 


0 


0 




8 CCx 2 h 


0 


0 


0 


0 


0 



1 -5 00 1 

22 



No. 


nmm 1 2 


mmmi 3 


^ftjl 4 


5 


mMm 1 6 














7^nior-y®CjS) 






0. 0 0 3 3 


0, 0 0 3 3 


0.005 


0. 0 1 


0. 0 1 




HEMA 


1 0 


1 0 


1 0 


1 0 


1 0 




. BS 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 






0.0 5 


0.0 5 


0.0 5 


0.0 5 


0.0 5 




CHP 


0 


0. 0 1 


0 


0 


0 




BHT 


0 


0. 0 1 


0 


0 


0 






X 


x 


X 


X 


X 




lOOOmJ/cni" 


0 


0 


0 


0 


0 




SOOOmJ/cm'^ 


0 


0 


0 


0 


0 




8 ox;x 1 h 


0 


0 


0 


0 


0 




8 O.^x 2 h 


0 


0 


0 


0 


P 



: X : imit. O ; ®ft 
: O ; St^. X ; /rVWk 

[0 0 8 8] 

mmmi 7-42] ^mm^ lt)s-v^^ h wc-^ 



[0 0 8 9 J 
[^31 



( 13 ) 1 -5 0 0 1 4 

23 24 



No, 




.^^j 1 8 


^^1 9 


mmm2 0 


^mm2 1 


mtm2 2 






Cu(acac)2 
0.0 1 


Cu(acac)2 
0.0 1 


Cu(acac)2 
0. 0 1 


C«(acac)2 
0.0 1 


Cii(acac)2 
0. 0 1 


CuCacac)2 
0.0 2 




HEMA 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 






0.0 5 


0. 2 


0.0 5 


0. 0 5 


0.0 5 


0.0 5 




CHP 


0 


0 


0 


0 


0 


0 




BHT 


0.0 1 


0. 0 1 


0. COST 


0. 0 0 3 3 


0 


0. 0 1 


ft 


3000mJ/cin* 


X 
X 

O 


X 

O 

o 


X 
X 

O 


X 

O 
O 


X 

O 

o 


X 

O 

o 




8 OXx 1 h 
8 O'^x 2 h 


O 
O 


o 
o 


O 
O 


o 
o 


o 

o 


o 
o 



No. 


m.mm2 a 


m^mz 4 


mmm2 5 




mMm2i 


m^m 2 8 






Ca(acac)2 


CuCT14HD)2 


CuC™iD)2 


cuctmhd:'2 


Cu(Bzoac)2 


CuCB2oac)2 






0. 0 3 


0.0 1 


0.0 1 


0. 0 1 


0. 0 1 


0. 0 1 


m 


HEMA 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 






0.0 5 


0. 0 5 


0. 0 5 


0.0 5 


0. 0 5 


0.0 5 




CHP 


0 


0 


0 


0,0 1 


0 


0 




BHT 


0. 0 1 


0 


0.0 1 


0. 0 1 


0 


0. 0 1 






x 


X 


X 


X 


X 


X 


m 




c 


O 


X 


o 


O 


X 




300ftnJ/ciii' 


c 


O 


o 


o 


o 


O 




8 ot;x 1 h 


c 


o 


o 


o 


o 


o 




8 o*t:x 2 h 


c 


o 


Q 


o 


o 


o 



N 0. 


mMm2 fi 


mmms o 


mmms i 






mmm3 4 






Cu(Bzoac)2 
0. 0 1 


CuCeacac)2 
0.0 1 


CuCeacac)2 
0.0 1 


Cu(eacac)2 
0. 0 1 


NiCat;ac)2 
0.0 1 


Ni(acac)2 
0.0 1 


IB 


HEMA 


1 0 


1 0 


1 0 


1 0 


J 0 


1 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 






0.0 5 


0. 0 6 


0 5 


0.0 5 


0 . 0 5 


0 . 0 5 




CHP 


0.0 1 


0 


0 


0. 0 1 


0 


0.0 1 




BHT 


0. 0 1 


0 


0.0 1 


0. 0 1 


0 


0.0 1 




lOOOmJ/cffl' 


x 
O 


x 

X 


X 
X 


X 

O 


X 
X 


X 
X 




300GmJ/cffi* 


o 


O 


O 


o 


o 


O 




8 O^x 1 h 


o 


O 


o 


o 


O 


O 




8 O'Cx 2 h 


o 


o 


o 


o 


o 


o 



N o. 


^mms 5 


6 


^fls»J3 7 




m^ms 9 


mmm4 o 






Ni(acac)2 


Ni(acac)2 


Pd(acac)3 


Pd(acac)3 


CoCacac)2 


CoCacac)2 






0. 0 2 


0 . 0 3 


0. 0 1 


0.0 2 


0.0 1 


0.0 2 


Be 


HEMA 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 






0.0 5 


0.0 5 


0. 0 5 


0.0 5 


0. 0 5 


0. 0 5 




CHP 


0.0 1 


0 


0 


0 


0 


0 




BHT 


0 


0 


0 


0 


0 


0 






X 


X 


X 


X 


X 


X 




lOOOmJ/CD' 


o 


O 


o 


O 


X 


O 




3000raJ/cn* 


o 


o 


O 


o 


O 


o 




8 0 X 1 h 


o 


o 


O 


o 


o 


o 




8 0^x2 h 


o 


o 


o 


o 


o 


o 



[0 0 9 01 
1^4] 
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No, 


mmm^ i 




IS 




Fe(acac)3 

n n 1 
u . U i 


Fe(acac)3 


HEMA 
B S 

CHP 
BHT 


1 0 
0. 2 

U . U D 

0 

n 
U 


1 0 
0. 2 

U . V u 

0 
0 




lOOOtaJ/cni^ 
SOOOmJ/cjD^' 


X 

X s 

O 


X 

O 

o 




8 CCX 1 h 
8 0*Cx 2 h 


O 

o 


oo 







: O ; X : W^t 



14 ) 1 -5 0 0 1 4 

26 

[0 0 9 11 

V I I ijs, I hm. I I bjsa^tos^^jg^ 

[0 0 9 21 
[^51 



( 15 ) ^mW-l 1 -500 1 4 

27 28 



No. 




iiMm2 








imme 




HEMA 


10 


1 0 


1 0 


1 0 


1 0 


1 0 




B S 


0. 1 


0. 2 


0. 2 


0, 2 


0. 2 


0 . 2 




0.0 5 


0.0 5 


0.025 


0,0 5 


0.0 5 


0. 0 5 


a 


CHP 


0. 0 1 


0.0 5 


0.0 1 


0. 0 0 5 


0.0 1 


0 




BHT 


0 


0 


0 


0 


0 , 0 1 


0 






X 


X 


X 


X 


X 


X 




lOOOmJ/cm' 


X 


X 


X 


X 


X 


X 




3000ittJ/cin' 


X 


X 


X 


X 


X 


X 




8 O'Cx L h 


O 


O 


o 


O 


O 


O 


8 0*Cx 2 h 


o 


O 


o 


O 


o 


o 



No. 




imms 




ti:m\ I 0 


imm 1 1 


itmm 1 2 






A](acac)3 


Al(acac)3 


J)y(acac)3 


Dy(acac)3 


VCacac)3 


VCacac)3 






0. 0 3 


0. 1 


0.0 1 


0. 0 1 


0. 0 1 


0.0 1 


K 


HEMA 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




B S 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 






D. 0 5 


0, 0 5 


0. 0 5 


0,0 5 


0.0 5 


0. 0 5 




CHP 


0 




0 


0. 0 1 


0 


0 




BHT 


0 


0 


0. 0 1 


0. 0 1 


0 


0. 0 1 


m 




X 


X 


X 


X 


O 


X 


m 


IOOOeJ/cid' 
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